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RESULTS OF COSMIC-RAYS MEASUREMENTS ON M/S "SOYA" 
Masahiro KODAMA* 
Measurements of cosmic-ray nucleon and 
meson components were carried out on the 
on the southbound voyage were almost the 
same as those obtained on the northbound 
ice-breaker " SoY A " throughout the full trip. 
voyage. 
Latitude effects of 60'.?� for the nucleon 
component and 12'.?� for the meson component 
were obtained. 
The knee of the latitude curve was found 
at about the same geomagnetic latitude 35 �S 
for both components. North-south asymmetry 
can be explained by assuming the cosmic-ray 
coordinates shifted westward by 45° from the 
centre dipole field. 
A typical cosmic-ray storm and the diurnal 
variation at 69°S geomagnetic latitude were 
studied, the latter having some features diffi­
cult to be interpreted, compared with the 
results at other latitudes. 
Apparatus In order to observe two com­
ponents of cosmic-rays, that is, the neutron 
and meson components, a neutron monitor 
and a Neher-type ionization chamber were 
installed in an observation hut, specially built 
on the upper deck of the SOY A. The neutron 
monitor consisted of a paraffin-lead pile 
which contained five B1°F3 counters, and two 
pieces of electric equipment. The counting 
rate at high latitudes above the latitude knee 
was about 8, 500 counts per hour for five 
counters. The absolute intensities observed 
Corrections and Results The data obtain­
ed were corrected for the atmospheric pres­
sure and the world-wide variations of cosmic­
ray intensities. A pressure effect coefficient 
was calculated using the present data at 
latitudes above the knee, that is for the 
months of January and February 1957, and 
a value of -0. 77 '.?�/mb was found for the 
neutron component. It was not easy to 
deduce the pressure effect coefficient for the 
meson component because of the atmo­
spheric temperature effect. So, the present data 
were corrected by the value so far used for 
the data observed in Japan, i.e., -0.139�/mb. 
Daily values corrected for the atmospheric 
pressure variation using the above mentioned 
coefficients were plotted in Fig. 1. 
The correction for the world-wide intensity 
variations were made using the data obtained 
at Huancay, Mexico City, Mt. Norikura and 
Chicago for the neutron, and data observed 
at Tokyo for the meson. Further, meson 
component data were corrected for the at­
mospheric temperature effect using the 
temperatures at 300 mb layer averaged over 
a period of several years. 
Daily values obtained after these correc-
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tions were plotted in Fig. 2 against the 
geomagnetic latitude. A complete table of 
cosmic-ray data corrected for the pressure 
effect were given in Table I. 
Discussions on Latitude Effects As 
clearly shown by the final latitude curves 
in Fig. 2, the position of the minimum in­
tensity is situated at 5°S geomagnetic latitude, 
107 °E geographical longitude for both com­
ponents. This position was just in agreement 
with the cosmic-ray equator proposed by 
SIMPSON. 
The knee of the latitude curves were found 
at about the same geomagnetic latitude of 
35°S for both components. 
Latitude effects, i.e., the differences of the 
intensities between the higher latitudes· and 
the cosmic-ray equator were 60:?b and 12:?6' 
for the neutron and meson, respectively. 
Ratio of the latitude effect between the two 
components is 5. 0, nearly the same as SIMP­
SON's results (5 .1) of 1954-55. This suggests 
that the ratio is constant over a few years. 
The results in Fig. 2 were reproduced by 
the full line in Fig. 3 using the geomagnetic 
cut-off rigidity calculated from the eccentric 
dipole magnetic field. It is clearly recognized 
that there exist a considerable asymmetry 
between the data of north and south hemi­
sphere. The interpretation for this pheno­
menon can be made as follows. From that 
IE 
fact that the cosmic-ray equator does not 
coincide with the geomagnetic equator, it has 
been assumed that the outer magnetic field 
which gives the influence on cosmic-ray 
particles should be shifted westward from 
the surface geomagnetic field by 45 °. Extend­
ing this assumption to the higher latitude, 
the rigidity spectrum becomes as the dotted 
line shown in Fig. 3, where the asymmetry 
becomes smaller. 
Time Variations in the Antarctic In 
higher latitudes above the knee, it 1s 
possible to study the time variations of 
cosmic-ray intensities. A typical cosmic-ray 
storm was observed on January 21, 1957, the 
bi-hourly values of cosmic-ray intensities 
during this storm are plotted in Fig. 4. This 
was an isolated storm, so it is proper to study 
the various characters. 
The diurnal variations of cosmic-rays 
averaged over the periods of January and 
February are shown in Fig. 5 together with 
the results obtained at Mt. Norikura in the 
same periods. As is clear from the figure, 
the diurnal variations in the Antarctic are 
more remarkable than those in Norikura. 
This fact is completely unexpected and so 
the problem is left for the future. Bi-hourly 
values corrected for the pressure effect are 
given in Table II. 
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Fig. 1. Day-to-day variations of cosmic-ray intensities corrected for the barometric 
pressure throughout the voyage. 
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Fig. 2. Latitude curves-variations of cosmic-ray intensity as the function of the 
geomagnetic latitude. 
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Fig. 3. Variations of neutron component against the geomagnetic cut-off rigidity. 
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Fig. 4. Variations of 
cosmic-ray intensities 
associated with the 
geomagnetic storm 
on January 21, 1957. 
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Fig. 5 .  Diurnal variations of cosmic-ray neutron component observed i n  the Antarctic 
and on Mt. Norikura . 
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